Introduction
Recently the Kidney Disease Improving Global Outcomes (KDIGO) initiative published 'the first product of what has been an unprecedented undertaking of the renal community' [1] : the first set of global nephrological guidelines devoted to prevention, diagnosis and treatment in hepatitis C [1] . Previously, the KDIGO Board had defined nonduplication of existing guidelines and priority to topics of worldwide interest as its primary goals. Ultimately, a major infectious disease hepatitis C (HCV) was considered as the first topic to be dealt with because '(i) of the larger number of available studies on the subject; (ii) HCV is an infection that can detrimentally affect patients throughout the spectrum of chronic kidney disease (CKD) and can itself cause kidney disease; and (iii) HCV is a problem of worldwide clinical relevance in developed and developing countries' [2] .
A group of experts was commissioned to develop a rigorous and consistent approach for the development and grading of the evidence considered for, and recommendations established by KDIGO guidelines, based on the Grades of Recommendation, Assessment, Development and Evaluation (GRADE) approach (table 1) [3] . This approach was followed by the interdisciplinary, international and independent Work Group charged with developing the guideline. The guidelines were subjected to a three-step review process. Initially, the KDIGO Board reviewed all questions to
Correspondence and offprint requests to: Adrian Covic, FRCP (London), University of Medicine "Gr T Popa" Iasi and Hospital "C. I. Parhon" Iasi. E-mail: acovic@xnet.ro be addressed (in December 2005). In the second phase, a first draft of the final guidelines was reviewed by the Board and representatives of Caring for Australians with Renal Impairment (CARI), United Kingdom Renal Association (UK-RA), Canadian Society of Nephrology (CSN), Kidney Disease Outcomes Quality Initiative (KDOQI) and European Best Practice Guidelines (EBPG) (in December 2006). Finally, the draft guidelines were submitted for public review and comment by any interested individual or party. All comments received by the Work Group were considered, discussed and, if relevant, included in the final document. It is thus clear that prominent European experts were also actively participating in this process of global guideline elaboration.
Most recently, European Renal Association-European Dialysis and Transplantation Association (ERA-EDTA) analysed its 10-year-long history of commitment to producing guidelines in nephrology in light of the new perspectives offered by recent KDIGO, UK National Institute for Health and Clinical Excellence (NICE), KDOQI and CARI documents and the clear trends in (i) selecting therapies based on the most objective evidence available and (ii) financial policies based on performance indicators. Originally, it was thought that KDIGO would cover the whole guideline spectrum, producing new and updated nephrology guidelines on any theme considered suitable. In 2006, the KDIGO Board of Directors decided, however, to concentrate on selected topics only. This left a new opening for existing guideline bodies as more room was created for a more active participation of European as well as of other more local guideline initiatives. ERA-EDTA joined the KDIGO project of producing global guidelines from the very beginning, the general philosophy of KDIGO being to globalize the evidence and to localize the implementation. Nevertheless, the collaboration with KDIGO should be continued without neglecting our own European identity.
A new ERA-EDTA initiative, European Renal Best Practice (ERBP), was established to cover all aspects related to European nephrological guidelines [4] , replacing the previous European Best Practice Guidelines (EBPG), aiming at (i) producing new guidelines in areas not covered by other initiatives, (ii) endorsing and fine-tuning guidelines produced by other bodies to European conditions and (iii) highlighting still controversial areas where consensus-driven expert advice might be useful for daily practice. The current document addresses the second of these aims-namely endorsing and fine-tuning guidelines produced by other bodies to European conditions.
An ad hoc Work Group was commissioned by the ERBP Advisory Board to recommend endorsement of the hepatitis C KDIGO guidelines, with possible comments, amendments or caveats applying to the local European conditions, if needed. An important point to be answered was why it is appropriate to adapt guidelines for regional circumstances. Epidemiology, dialysis practice and reimbursement are significantly different across the world. With the notable exception of parts from Eastern Europe, hepatitis C incidence and prevalence are low. A capitation system with a fixed price per dialysis is more widely present; strict protocols are required on a large scale by state or private operators, based on an optimum compromise between evidence-derived efficiency and costs. Significant new evidence has emerged in the area of hepatitis C treatment, after the publishing of KDIGO guidelines (see below).
Thus, evidence was reviewed from the particular perspective of European experience and current nephrology practice. In the following publication, if appropriate, statements approved by the ERBP Work Group will be given in general and as per guideline. The same GRADE approach as applied by KDIGO was maintained. Table 1 summarizes the interpretation of the guidance statements used in the KDIGO hepatitis C guidelines as this differs from the GRADE approach [3] . There are three levels of recommendation, 'strong', 'moderate' and 'weak', based on the strength of the underlying evidence. Each statement uses specific wording and formatting according to the strength of the recommendation. As in many cases in nephrology, there are few randomized controlled trials evaluating this specific area; therefore, the majority of statements are weak recommendations. In agreement with the introductory background laid down by the KDIGO co-chairs, the ERBP Work Group underlines the fact that 'statements specified as "Weak" refer to consensus-based recommendations where the evidence is low, very low, or absent, with the expectation that consideration would be given to follow the suggested judgment-based recommendation on an individual basis'. The decision to follow any guideline statement, dependent on the level of its supporting evidence, must be made individually for each patient. 
Guideline review, analysis and endorsement

General
Guideline 1: detection and evaluation of HCV in CKD
What is the best overall strategy for HCV testing?
In the 2002 EBPG-HD, the enzyme immunoassay (EIA) test was advised for screening and the recombinant immunoblot assay (RIBA) test for confirmation [5] . Nucleic acid testing (NAT) was only considered for patients with consistently positive ALT who are HCV negative. Hence, as compared to EBPG 2002, KDIGO 2008 broadens the candidate population to be tested by NAT.
Detection of HCV RNA by PCR assay is acknowledged by the ERBP Work Group to be the best strategy because of false negative results in patients tested by EIA. A significant proportion of false negatives with EIA are seen also in a European setting [6] . Furthermore, a window period during incubation is seen when EIA is used. It is thus recognized that PCR is excellent but expensive while ELISA is cheaper but less accurate. There is a potential conflict of interest between 'treating as well as possible' and 'doing as much as possible' with the same amount of funds, particularly in a bundled reimbursement system. Units with the highest prevalence of HCV are usually located in regions where dialysis reimbursement is low. However, ERBP considered it difficult to set a limit discriminating high versus low HCV, in order to establish cut-off values to distinguish between EIA and NAT-as preferred choice for primary testing. In addition, such figures may differ from region to region.
• The ERBP Work Group considers that every nephrologist should decide in function of this knowledge and that no strong recommendation can be issued.
• The ERBP Work Group considers that it is up to the medical and managing team of the unit to find a balance between 'individual patient best practice' and 'health organizational point of view best practice' when setting the HCV retesting frequency ceiling for a particular HD centre. Further European research is encouraged. The following issue was identified by the ERBP Work Group.
Guideline 2: treatment of HCV infection in patients with CKD
Which patients should be treated?
Regarding the treatment of transplant candidates on dialysis, the potential conflict of interest is between treating and potentially wasting time for transplantation, being aware of the fact that the overall outcome of transplantation is better than that of dialysis in similarly conditioned populations. However, only a few studies analysed the claim that HCV-infected patients who remain on dialysis do less well than patients who are transplanted and generally only short-term data (<5 years) are available [7] [8] [9] . The focus on treating transplant candidates (usually younger dialysis patients with fewer comorbidities) is fuelled by fairly large studies from several countries, showing that the long-term outcome is worse with HCV than without HCV after transplantation. Indeed, the risk of losing the graft and the risk of death are about 1.5-to 2-fold higher in the HCV-positive group [10] . Proteinuria is significantly more common in HCV-infected kidney transplant recipients and increases the risk for premature graft loss [11] . Apart from worsening the liver disease, there is a risk of de novo HCV GN and an increased risk for newly onset diabetes after transplantation (NODAT), especially in the tacrolimus-treated patients [12, 13] . Two studies have compared HCV patients who have cleared the virus with untreated ones and found no de novo HCV GN and a significantly lower risk for diabetes in the treated arm [14, 15] . Finally, with a negative HCV RNA prior to transplantation, the viral response is generally sustained even with extended follow-up [15] .
• The ERBP Work Group agrees with the suggestion to try to clear HCV in transplant candidates by appropriate treatment.
The issue of HCV treatment in the transplant population will be discussed further in conjunction with Guideline 4.
The decision to treat HCV-positive patients not on the transplant list is more difficult. All candidates should meet dedicated infectiologists or hepatologists and undergo a thorough evaluation of (a) liver disease severity, (b) viral genotypes and (c) comorbidities. A liver biopsy is generally preferred with the exception for most cases of viral genotype 2 or 3. Although the fibroscan was suggested as a noninvasive alternative to liver biopsy in populations with normal renal function, it unfortunately has never been validated in CKD patients. Similarly, the 'normal' reference range for liver enzymes considered pathological in haemodialysis patients is still debatable, as aminotransferase values are in general lower in these patients compared to the standard population. Comorbidity burden and age (as well as stage of liver disease) are important factors in the decision to treat: if the patient is older, has mild changes on biopsy and the aetiology of the primary kidney disease is not HCV related, the benefit of therapy might be lacking. If the patient in addition is infected with HCV genotype 1 with a high viral titre, caution is generally recommended, since chances to clear the virus are lower with implications for treatment toxicity [16] . Interferon therapy is fairly frequently associated with poor tolerance in particular in CKD 5. The prevalence of side effects and patient non-compliance tend to be higher in non-experienced centres [17] .
• The ERBP Work Group considers that treatment should be mainly considered for younger patients, without major comorbidities and that the decision to treat should be thoroughly discussed with the patient, particularly if patients are infected with genotype 1. The following issues were identified by the ERBP Work Group.
Standard IFN versus pegylated IFN?
There are only a few published studies using pegylated interferon in CKD 5D. The ERBP group also reviewed several papers published by the end of 2007 or early 2008 , not yet available for review and inclusion in the KDIGO clinical practice guidelines, most of them being small and uncontrolled trials. Thus, the clinical information on standard IFN use in dialysis patients remains currently better (there are a higher number of clinical trials with superior quality).
Peg-IFN-alfa-2a would be more attractive for its pharmacokinetic profile as it is dosed once weekly compared with three times weekly for interferon-alpha. More recent studies use a weekly reduced dose peg-IFN-alfa-2a of 135 µg in CKD 5D. ERBP considers that it is difficult to recommend standard interferon in CKD 5D solely, since it will most likely be outdated in the near future. In the KDIGO guidelines, there was a concern that pegylated interferon had not been proven superior to standard interferon with regard to outcome and tolerability in CKD 5. However, recent papers (again from experienced, dedicated single centres) have used peg-IFN-alfa-2a with fair tolerance. The Rendina study [18] with peg-IFN-alfa-2a 135 µg and low-dose ribavirin in 35 HD patients showed impressive results with a 97% sustained viral response (SVR) and good tolerance. However, it is important to underline that the characteristics of the study patients (young subjects without significant comorbidities-see also the discussion above on decision to treat HCV-positive patients) could have had an impact on treatment results. A very recent head-to-head randomized study compared standard-IFN and peg-IFN-alfa-2a 135 µg in HD patients [19] showing a lower treatment-related withdrawal rate (0 versus 20%) and a better outcome with peg-IFN versus standard IFN by multivariate analysis.
In contrast to these highly positive results, a recent survey auditing all cases from multiple, non-reference centres (nevertheless combining the largest series to date of HCV+ HD patients treated with peg-IFN alfa-2a 135 µg s.c. weekly in monotherapy) described a high prevalence of non-compliance (32%) and of adverse events (83%); the incidence rate of serious adverse events was 0.19/patientyear (median time to event 20.5 weeks), and incidence of deaths was 0.11/patient-year. Furthermore, compared with previously published historical data using non-peg-IFN, a low compliance rate and an unsatisfactory overall safety profile were seen, not supporting the superiority of peg-IFN monotherapy [17] . The concern on safety of peg-IFN use in the dialysis population has been already emphasized by prior authors [20] . Some other recent studies have highlighted the side effects related to peg-IFN use in CKD patients [21] . These conflicting results reported in the medical literature up to this point (efficacy and safety of standard versus pegylated IFN in dialysis patients) are related also to the heterogeneity of patient monitoring during antiviral therapy. Close monitoring of study patients is crucial with IFN monotherapy and combined antiviral (IFN plus ribavirin) treatment.
• The ERBP Work Group considers that antiviral treatment with careful selection of patients before therapy and rigorous monitoring during IFN treatment should be encouraged.
• Peg-IFN could be a treatment option in dialysis patients alongside standard interferon in experienced centres or in close collaboration with such centres. A rigorous selection of treatment candidates considering transplantability, age, full evaluation of liver function, genotype and comorbidity burden is mandatory regardless of the type of antiviral therapy.
Treatment with IFN + ribavirin?
Treatment of difficult cases with IFN + ribavirin should be recommended to take place only at dedicated experienced centres, preferably where ribavirin plasma levels can be controlled [22] .
• In the opinion of the ERBP Work Group, ribavirin (for dosing suggestions related to GFR-see KDIGO Table 6 ) in combination with (peg)-IFN and high-dose erythropoiesis stimulating agents (ESAs) may be considered as the preferred approach, even in CKD 3-5, but this should only be done in dedicated centres. 
Guideline 3: preventing HCV transmission in haemodialysis units
Guideline 3.1: haemodialysis units should ensure implementation of, and adherence to, strict infection-control procedures designed to prevent transmission of blood-borne pathogens, including HCV. (Strong)
• Isolation of HCV-infected patients is not recommended as an alternative to strict infection-control procedures for preventing transmission of blood-borne pathogens.
(Weak) • The use of dedicated dialysis machines for HCV-infected patients is not recommended. (Moderate) • Where dialyzer reuse is unavoidable, it is suggested that the dialyzers of HCV-infected patients can be reused provided there is implementation of, and adherence to, strict infection-control procedures. (Weak)
Guideline 3.2: infection-control procedures should include hygienic precautions (tables 18 and 19) that effectively prevent the transfer of blood-or fluids contaminated with blood-between patients, either directly or via contaminated equipment or surfaces. (Strong)
• It is suggested to integrate regular observational audits of infection-control procedures in performance reviews of haemodialysis units. (Weak)
The following issues were identified by the ERBP Work Group.
Lack of KDIGO guidelines for peritoneal dialysis patients
Specific recommendations for PD patients
Although the KDIGO hepatitis C recommendations, besides haemodialysis, also cover CKD and transplanted patients, no recommendations are found for PD.
• The ERBP Work Group considers that the practice suggestions related to the management of hepatitis C in PD patients detailed in Appendix I could be added.
Isolation of HCV-positive HD patients
The 2002 EBPG recommended that in addition to universal precautions, which are the most efficacious preventive measures, treatment of anti-HCV patients in separate areas with dedicated staff is recommended in units with a high prevalence of HCV infection [5] . Considering that hygienic measures presented in detail by the KDIGO guidelines [1] are really implemented, the KDIGO workgroup concluded that 'the isolation of HCV infected patients is not recommended as an alternative to strict infection control procedures for preventing transmission of blood borne pathogens (weak) and the use of dedicated dialysis machines for HCV infected patients is not recommended (moderate)'. However, the ERBP Work Group underlines that there is no trial comparing head-to-head hygienic measures only versus these measures coupled to isolation in a situation where the risk of spreading the infection is high.
• The ERBP Work Group considers that implementation of universal hygienic measures should be the standard of care. Isolation of positive patients could be considered, but only if this practice does not have a negative impact on the implementation and reinforcement of basic hygienic measures in the unit as a whole; isolation might be only considered as an additional optional measure in those centres with a high HCV prevalence (same considerations for setting a ceiling as above for HCV testing). • It is suggested that patients who develop new onset proteinuria (either urine protein/creatinine ratio >41 or 24-h urine protein >1 g on two or more occasions) have an allograft biopsy with immunofluorescence and electron microscopy included in the analysis.
Guideline 4: management of HCV-infected patients before and after kidney transplantation
4.4.5 Because of the risk of rejection, it is suggested that kidney transplant recipients with HCV-associated glomerulopathy not receive IFN-based therapy, unless it is determined that the benefits of therapy outweigh the risks of treatment. (Weak)
Should all HCV-infected kidney transplant candidates be considered for treatment with IFN before transplantation?
The issue of IFN therapy can be summarized as follows: (a) HCV-infected patients as well as any stage 5 CKD patient [23] enjoy better survival after transplantation than on dialysis; (b) transplanted HCV patients experience, in the long run, lower graft and patient survival, as well as increased incidence of proteinuric glomerulonephritis and NODAT, than HCV-free patients. This, together with small, retrospective studies showing that HCV clearance during HD resulted in possible improvement in NODAT and in post-transplant recurrence of HCV-associated GN [14, 15] , sets the rationale for trying to eradicate HCV before transplantation. However, one should acknowledge that this interventionalistic strategy may be paved with several pitfalls, such as high costs and possible complications consecutive to liver biopsy, IFN treatment per se (which is far from innocuous in the dialysis setting-see above) and leaving patients 'on hold' on the waiting list for periods that may vary between 6 months (optimal scenario) to >1 year (in the case of a patient infected with a type 1 genotype).
• The ERBP Work Group considers it of the utmost importance that nephrologists receive confirmation from their national/supranational organ allocation organizations that patients 'on hold' still continue to accrue waiting time points, and that after completion of either failed or successful IFN therapy, patients be restored to an active status on the waiting list immediately.
• The ERBP Work Group suggests that patients be properly informed about the 'pros' and 'cons' of IFN therapy, and that they should be given the opportunity to participate in the decision of either being treated or not with IFN. This was also the conclusion of the KDIGO guidelines.
Finally, the 'interventionalistic' strategy involves costs, manpower and time, and may not be appropriate for countries with restricted resources (where the prevalence of HCV is higher).
• The ERBP Work Group agrees with the research recommendation for randomized controlled trials to examine the effectiveness of pre-transplant IFN therapy. Ideally, the trial would compare immediate listing of suitable HCV-infected dialysis patients for a transplant (without IFN treatment) with anti-HCV (IFN ± ribavirin) therapy during which the patient has an 'on hold' status on the transplant waiting list. All participating patients should undergo a liver biopsy, as liver histology at trial inclusion obviously would be taken into account when interpreting outcome, even after many years. Main outcomes should be long-term patient and graft survival.
Should all HCV-infected kidney transplant candidates undergo a liver biopsy before transplantation?
The second point that deserves some clarification is whether all HCV-infected kidney transplant candidates should undergo a liver biopsy before transplantation. This issue is a matter of debate in the general population, and at present a liver biopsy is generally recommended only for patients infected with type 1 and 4 genotypes in order to guide therapy [24, 25] .
• As the main indication to biopsy is to exclude clinically and biologically silent cirrhosis, a situation that has indeed been reported in ∼15% of HCV-infected dialysis patients [26] [27] [28] [29] , the ERBP Work Group agrees with the suggestion to perform a liver biopsy in all transplant candidates.
What is the optimal strategy for IFN therapy for HCV-infected transplant candidates who return to dialysis with a failed allograft?
The optimal strategy for IFN therapy for HCV-infected transplant candidates who return to dialysis with a failed allograft is not discussed in the KDIGO guidelines. It is fair to say that the optimal strategy for unselected patients returning to dialysis with a failed allograft-either leaving the graft in place, with minimal or no immunosuppression versus explantation and discontinuation of immunosuppression-remains unsettled, amongst others because of the scarcity of data on this important issue [30, 31] . Leaving the failed allograft in place helps to preserve residual kidney graft function and diuresis, with sometimes only minimal immunosuppression, while graft nephrectomy may be associated with significant complications and morbidity [32] . In addition, graft nephrectomy may trigger an increase in anti-HLA antibody titres, which might be detrimental for the forthcoming graft [33] . On the other hand, the retained graft together with continued immunosuppression may increase the risk of complications such as infection, chronic inflammation with vascular lesions, anaemia and bone disease [34] . Therefore, any guidance on this issue would be only 'opinion-based' and none has been provided to date. IFN therapy, both standard and pegylated, has the potential to trigger 'acute on chronic' rejection of the failed allograft, mandating urgent nephrectomy [35] [36] [37] . Although the exact incidence of IFN-triggered acute rejection is not known, the above-mentioned studies suggest that such an evolution is not exceptional. Therefore, the question is: Would the benefit gained by avoiding rejection instigated by IFN-α in this specific subset of patients outweigh the risk of an additional surgical intervention to remove the non-functioning graft? No clear answer can be given to this question.
• The ERBP Work Group suggests that clinicians be well aware of these issues; although the frequency of IFNtriggered acute rejection is not known, it remains a serious side effect of IFN therapy. 
Guideline 5: diagnosis and management of kidney diseases associated with HCV infection
Future research areas relevant to the European perspective
ERBP considers that the following research areas are particularly relevant in the European context:
(1) Describing through Registries the current trends in HCV epidemiology in CKD in Europe. (2) Defining the limit between 'low-prevalence' and 'highprevalence' for HCV in order to select the optimum testing programme, defining the optimum retesting strategy for HD centres. 
European hepatitis C guideline implementation
(1) Strengths: ERA-EDTA is strong in the following fields of implementation: presentation of guidelines at its own general meetings; extensive publication (NDT) and availability of guidelines on websites. All these aspects should be maintained and even improved.
(2) Weaknesses: ERA-EDTA is weak in the following fields: presentation of guidelines at other general meetings (e.g. ASN); presentation of guidelines at specific meetings; presentation of guidelines at small interactive CME programs (recommended in the literature as one of the most effective tools); concise publications; CD-ROMs and email distribution once published. All these aspects can be improved.
A guideline session will be automatically included at the future joined ERA-EDTA and ISN Congress in Milano meeting. CD-ROMs and e-mail blasts will be provided throughout Europe to improve dissemination. Diffusion throughout the websites of NDT-educational and via Oxford journals is excellent, and will be continued. A link to the guidelines on the website of ERA-EDTA will be a direct one from the homepage. Other CME sessions/videoconferences are planned in conjunction with European National Societies.
Appendix 1. Hepatitis C in peritoneal dialysis: practice suggestions from the ERBP Work Group
A.1. Testing for hepatitis C in PD patients
• It is suggested that HCV testing (using similar strategies as for HD patients) be performed in PD patients who are transplant candidates, suffer acute technique failure of PD and temporarily are to be transferred to HD.
A.2. Place of PD in hepatitis C negative patients
• It is suggested that for dialysis candidates who (1) are on the waiting list for transplantation or (2) from centres where the hepatitis C prevalence is high, treating physicians do their utmost best to convince HCV-positive patients to start on peritoneal dialysis or home haemodialysis, to avoid the possibility of nosocomial infection during centred-based haemodialysis. Of course, if a patient is not a good candidate for PD or home HD, he should not be advised to undergo PD or home HD just to protect other patients from hepatitis C contamination. Furthermore, considering the policy to start HCV+ patients on PD or home HD to avoid seroconversion by contamination of HCV-patients from the regular HD unit does not exempt the responsibility of hospital haemodialysis units to apply the necessary hygienic measures, as depicted in the KDIGO guidelines.
A.3. Handling of spent peritoneal dialysate
Transmission of HCV is primarily via the percutaneous exposure to infected blood or body fluids. HCV can remain viable in the environment for at least 16 h. The presence of HCV-RNA has been demonstrated in PD effluent [38] . Based on the general principles of infection control, the following hygienic precautions should be taken when handling spent dialysate and other waste material.
• During all manipulation of materials potentially contaminated with spent dialysate, gloves should be worn; in addition, hand washing should be performed before and after as well.
• All necessary precautions should be made to avoid spillage of spent dialysate to the environment.
• Spent dialysate should be discarded using a separate drain (e.g. a toilet) when possible. The use of drains connected to surfaces used for preparation of foods or for regular hygienic purposes (e.g. a sink or a basin) should be avoided.
• All surfaces contaminated with spent dialysate during the drainage procedure should be decontaminated with a 1/100 household bleach solution (or 500 ppm hypochlorite).
• Where spent dialysate is collected in a closed system (drainage bags), which can be used to transport the spent dialysate to the drain, adding household bleach to the bag seems unwarranted.
• For APD patients, if the spent dialysate is collected in a larger open container, it is suggested that hypochlorite should be added to the waste PD fluid to obtain a final concentration of 500 ppm.
• Other waste material from both CAPD and APD should be kept in a closed and clearly identified container. The materials should be handled and destroyed by incineration by a suitably qualified organization.
